clean cases. If infection is present it can usually be controlled by saline soaks and wet dressings. Active movement through a full range is encouraged during soaking in the warm saline. Grafting should be possible after three to four days.
When healing is complete, active exercise and a period of rehabilitation are essential for quick recovery of function. Treatment of late contractures and deformities is the responsibility of the plastic rather than of the general surgeon and may include: (1) Resurfacing of a scarred dorsum.
(2) Relieving a clawed hand, the result of destruction of the middle slip of the extensor tendon, and contraction and fibrosis of the lateral joint ligaments (Maisels 1965) . (3) Relieving scar contraction due to shortage of skin in the palm and fingers. The latter is particularly common in children.
Electrical contact burns are frequently underestimated. The site initially may show a dead white area of apparently normal textured skin. Untreated this remains a patch of adherent dry gangrene for weeks until it finally separates to leave a deep ulcer, often with vital structures exposed at the base. Whether progressive necrosis, unrelated to tissue destruction -resulting from sepsis, actually occurs is undecided, but cover by simple free grafting may be a failure, and the use of pedicle flaps with their own blood supply may be preferable (Dale 1954 , Muir 1958 ).
Service medical officers are able to play an important role in the prevention of bums. In the Royal Air Force insistance on protective gloves saves many aircrew from crippling burns. In the Army supervision of the Benghazi bumers (used for cooking), and of the disposal of rubbish in the field, can prevent petrol bums, which are frequently the result of carelessness. Finally, all medical officers in their visits to homes should point out the danger spots and risks, particularly to children and the aged, from nightdresses, party frocks, boiling water and fat, electric fires, paraffin heaters and dangerous electrical gadgets and wiring. So often a moment's carelessness leads to a life-time of regret. (1922) : 'Handling of the tissues must be reduced to a minimum ... when handling a tendon or sheath never let even a tiny scratch be made in the delicate membrane covering their surfaces, as here adhesions will form and prevent gliding.' Pulvertaft's (1965) comment on this paper was: 'I was fascinated to read how modem it is, or perhaps I should say how little we have learnt since then.'
The sensibility of the fingers and thumb is important to function, for pertinent movement cannot be fully restored without sensation.
The repair of flexor tendon injuries is not only a matter of whether to use silk or wire for the sutures, or to operate immediately or later; it depends on a number of factors such as age and sex of patient, his ambitions and co-operation, time after injury when first seen, site of injury, multiplicity of tendons damaged, extent of nerve and vessel injury, and whether there is bone and joint injury and skin loss.
The young generally, but not inevitably, achieve better results than the elderly. An ambitious patient will do better, and a stupid and uncooperative one will do worse in the end.
For success, flexor tendon repair requires care and experience in deciding on the appropriate treatment, a complex and delicate operative technique, a specialized theatre and ward staff, and a lengthy programme of rehabilitation by trained therapists. The first surgeon to see the hand should assess and record the exact injuries to tendons, nerves, blood vessels, skin and skeleton. This should be done at the first examination, as it may be impossible later when the patient is anesthetized, or primary surgery has been carried out. It is important to note that it is the level of the tendon injury, not that of the skin wound, which matters.
There is a great temptation when one is confronted with cut tendons in the hand to sew up whatever can be found with whatever is available. Unhappily this usually leads to a disastrous result and this initial temptation must be resisted. If the circumstances for definitive repair are unfavourable, the surgeon should aim only at early and clean healing of the skin, by wound toilet, suture if practical, elevation to reduce swelling, control of infection, and the promotion of passive mobility. Delayed primary repair can then be undertaken in appropriate surroundings through healthy mobile tissues.
We divide the hand into three zones, proximal or palmar, distal, and middle, and the types of tendon repair possible are dependent upon which zone is involved.
In the proximal zone the tendons lie in the palms surrounded by the small muscles and loose areolar tissue. In a clean wound, immediate suture is the method of choice, but this means sitting down patiently with a tourniquet, and precisely identifying all the structures involved. If both long flexors are cut, sublimis must be sacrificed and the ends cut back so that the profundus suture will not adhere to them. If the tendons are cut when the finger is flexed, as is usually the case, the skin wound may well lie in the palm but the tendon wound will be in the flexor sheath. This must be treated as though the injury were in the middle zone.
In the distal zone only the flexor pollicis longus or flexor profundus are liable to damage. The tendon may sometimes be reattached to its insertion or, when sublimis function is normal, the disability may be accepted.
A word of warning is also necessary here. When the tendon is cut or ruptured under tension, the proximal end may lash back into the palm or even the forearm, tearing the vincula, and damaging the whole length of the sheath and the sublimis tendon. Air Vice-Marshal Morley (1955) described this phenomenon as the 'hawser effect'. These injuries must also be treated as if they occurred in the middle zone.
In the middle zone the tendons glide in the flexor sheath, and it is in this zone that over 80% of tendon injuries occur. It is called 'no-man's-land' but it is not an area of neutrality. Perhaps it should be called 'everyman's-land'.
Many hand surgery centres all over the world, dissatisfied with the results of tendon grafting, and the time taken to achieve the results, have used early direct suturing techniques in this field. Careful preparation is required. Some good results are obtained by removing the adjacent sheath, burying a fine tendon suture by the 'suture bloqu6e' technique ascribed to Verdan and others (Verdan 1960) restraining the tension by steel pins through the tendon, or by sutures to the surface, and splintage until the union is sound.
Madsen ( These repairs are, however, undertaken only on suitable cases in ideal surroundings and with meticulous care. The numbers reported are therefore few, and most of us are not fortunate enough to have our patients cut their hands on our door- steps. Usually tendons are damaged off duty, far away from RAF hospitals and often overseas. For these we prefer delayed repair. We excise the damaged tendons and sheath, and replace profundus from palm to insertion with a free graft. Our results of free tendon grafting are shown in Table 1 .
These figures are taken from the records of over 200 consecutive cases treated at the Royal Air Force Plastic Surgery Centre. Generally the results with the thumb are good, though the operative technique is somewhat more difficult. The overall results are anything but satisfying except that they compare well with those of any other centre. There are only 26% good, that is to say normal fingers, and 85 % functionally useful fingers. The favourable fingers are those in which there have been relatively clean tendon injuries. The results are much better, 40 % giving good and 85 % functionally useful fingers. The unfavourable fingers are those in which there have been injuries to two or more fingers together, where both neurovascular bundles have been cut, or where there have been crush injuries, skin loss, or previous unsuccessful attempts at repair. These fingers very seldom give good results; only 4% are restored to normal. It is also undeniable that an unsuccessful first attempt at repair of a favourable finger, converts it, statistically, into one which may as well have been crushed in a hangar door.
Not all these fingers, therefore, should be grafted, and comparatively few can be successfully treated by early suture. The chances of complete success must be weighed against the possibility of a less perfect but useful finger. This applies particularly when three or four fingers are involved and the likelihood of a good result is small.
When only profundus is divided and sublimis is functioning normally, quite acceptable results may be obtained for the less demanding by stabilization by tenodesis or arthrodesis of the terminal joint. The suture or replacement by graft of profundus, leaving a damaged sublimis is rarely indicated. If sublimis is at all damaged by the injury, by the 'hawser' effect, or by surgery, the profundus repair will not produce a functionally satisfactory result. Sacrifice of sublimis,-however, leaves some loss of power and stability and may lead to hyperextension of the proximal joint. It should not be contemplated too lightly.
The results of over-ambitious surgery, or surgery performed at the wrong time, or for the wrong reasons, may be disastrous not only immediately, but permanently.
Group Captain C R Griffin (Princess Mary's RAFHospital, Halton, Bucks)
Surgery of Rheumatoid Synovitis of the Hand
The first reported synovectomy for rheumatoid arthritis of the knee was carried out in 1900 (Mignon 1900), but it was not until forty years later that similar procedures were applied to the hand. Today it is more widely appreciated that surgery is of benefit to the rheumatoid hand, particularly in the early stages. Surgery should satisfy certain criteriaanatomical correction, subjective improvement and restoration of functional ability. In the advanced stages of rheumatoid synovitis these ideals are not always obtainable.
This review concerns the surgery of the metacarpophalangeal joints and of the tendon systems of the rheumatoid hand.
The Metacarpophalangeal Joints
Here two main deformities occur, the 'intrinsic plus' deformity and ulnar deviation of the fingers:
(1) The 'intrinsic plus' deformity, due to overaction of the intrinsics, consists of flexion deformity of the metacarpophalangeal joints which may advance to subluxation or dislocation; and hyperextension of the proximal interphalangeal joints producing the 'swan neck' deformity. The 'intrinsic plus' deformity may be improved by excision of the oblique fibres of the extensor hood.
(2) In ulnar deviation of the fingers there is much controversy concerning the deforming force or forces. It has been shown that it is due neither to the unequal destruction of the condyles of the metacarpals (Brewerton 1966) , nor to overaction of the intrinsics. The more prominent radial condyles of the metacarpals have been blamed (Hakstian & Tubiana 1966) as has the difference in obliquity of the radial collateral ligament from that on the ulnar side (Smith & Kaplan 1966) .
The same authors mention the torque action of the flexors. The angulated path of the extensors from wrist to fingers over a distended joint with or without ulnar dislocation of the tendons may provide a contributory resultant force. One can also postulate that the radial force applied to the fingers in everyday tasks, and the effect of gravity when the hand is used in the mid position are also factors.
A minor degree of deviation will be improved by synovectomy alone, a greater degree by synovectomy and radial reinforcement as in the transfer of extensor indicis proprius to the insertion of the first dorsal interosseus.
Correction of marked ulnar deviation by arthrodesis of the little finger, by transfer of the ulnar component of the intrinsic mechanism to the radial side or by metal inserts has too many failures. Synovial excision and arthroplasty with temporary distraction in slight flexion give better results.
There is general agreement that it is the initial derangement of the metacarpophalangeal joints due to capsular and ligamentous laxity which permits the action of the deforming forces. In my view early synovectomy can prevent or retard local destruction and secondary deformities if undertaken before the metacarpophalangeal joints are grossly involved.
In considering the effects of operation Vaughan Jackson (personal communication) states that the results six to seven years after early synovectomy are roughly proportional to the severity of the disease. The most consistently encouraging results are found in those cases of medium to mild severity. Savill's results (personal communication) over six years in patients with persistent swelling and pain show a subjective improvement in 80 % of cases, but erosions were increasing in 50%. He believes that fibrosis following synovectomy stabilizes the joints to some extent and may prevent rapid development of ulnar drift.
The thumb is frequently overlooked and yet it is involved in 75 % of cases. The typical deformity is flexion of the metacarpophalangeal joint and hyperextension of the distal joint. The metacarpophalangeal joint is easily accessible for debridement. Should gross deformity occur with fixed adduction of the thumb, performance of the pinch grip and grasp may be impossible. This is one of the few indications for stabilization by arthrodesis or bone block in the rheumatoid hand, but the distal joint must be stable for a worth-while result.
The Tendon Systems
The tendon systems of the hand may be involved by direct invasion of the granuloma causing pain, deformity and interference with function. Rup-
